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(54) METHOD FOR PRODUCING L-AMINO ACID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing L-amino acids, such as LHysine or L— 
glutamic acid, through a fermentation process which is more improved than ever, and to provide strains 
used for the method. 

SOLUTION: This coryneform bacterium is obtained by introducing a gene which codes enolase into the 
coryneform bacterium having ability for producing the L-amino acids, such as the LHysine or the L- 
glutamic acid, so that enolase activity of the bacterium is enhanced. Thus, the bacterium is improved in 
the ability for producing the L-amino acids. The bacterium is utilized in the method for producing the 
amino acids. 
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(54) B8^©=SiW] L-7S/K©«jti£ 



(57) 

So 



(2) 

1 

o l -7 ^ ym±mm*%?%> =i y ^§y»Bo 

y^svs, L-xw-y, L-^vn>r->x l 

[fi*«3] tfflExy?— l9gte©i»SHft. MteifflM 
«Brt©xy5-4f*3-H-r*iie?03K-»*S 

Bo io 
v-x y fcTMlBlff &£-F$SSR$3f 3 fHKOn 'J jfcgaffl 

So 

y *SfflB^i§±tfitigS U SE«*%^fc L -7 5 y n 
*&S*H*LJ6, KiSaHW»6L-75y||*a«rt- 

l -7 5 ya^iest, 
— t y sstfnsfSjfcjg 5 fB»©^So 20 

[0 0 0 1] 
[0 0 0 2] 

fie*, L-y^yRtfL-y^sy* 

^0L-757»H\ Ctt5<Z>L-75y»&£&i*W 30 

■r5=iy^ae®5:fflt>T^^c«koxji^msnT 

[0003] Sfc, ffl»*DNAaai{i:«tt)L-75y 
„ L - 'J VV»Lm&kMf&^ y ^SMfCfc'^ 

T, L-'jyyML-xu*-yti57-f-K^ 40 
* fflStfUMtt nfc 7 h —if £ n - F"T 5 it 

-tSte? (dapB) , 5;kKos;e3U>/H5/>^-- If it 
(dapA) , J^5/WJy|7 , M*+J'7" If 

jtfc? dysA) s>7 sy try. y >ift f 

ny't-flfe? (ddh) (W096/40934) , lysA&tfddh 
(#M¥9-322774^) , lysC, lysARtf#**xy- 

;Hf;l/ey»*;l/#*^7-HfJte? (ppc) (#§Wi 
0-165180^) s ^SSlysC, dapB, dapA, lysAS.t>*7X 

^7^11757 h7y^7i7- Bte? (as P o 50 
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(#^¥10-215883^) *.mx$% c i:^ J; t> , mMM 

[0 0 0 4] Sfc, l->i'J k7M*ffl®tftl^Tt±, da 
pA, gSSIlysC, dapB, i?7?y WJ^irkKny 
7— tfitfi? (ddh) Gyif- h 5 k F n->*tf n y yg| 
X^S/-^-~tfilH£^ (dapD) RT$X9i/=. ;l/^75/ 

ey.yy$x7^-- site? (dapE) ) &jn&ttB-r 
5 i: l - y -y >£.mmtffo±? zzttrnztiT^z 

(WO 95/16042) o ft* WO 95/16042TH±7h^k h'O-y* 

en y >i7i'i'-7- tr^x^^^yy^y try y 
yih7y^75t- tf£gii2£ftT^5o ny 
^/^f-y ^Ajssfcteype^xy^ABfflffitfc 

VT, xi/x'J H7 • nWfinV^^T'J^A • ^ 

«.oftCtifl|g«nTt^ (#£¥7-121228*1) „ * 
fc, #!8Bg61-268185^IBt(i, HiJ^f'J'JA 
HIBM**©^* 5 ySft FD77— tfilG?^$ 

#lflBg63-214189^fgt(i, ^l/^Syift 

k d y ±-HSte? , y y ^ x > k a e a 
73-7 tfite?, &tf^x>» 

[0 0 0 5] L^U xy^—tffcn- FT 

^ e. KStfi? nfcSE»tt k a 5 l - y v yxit l - ^ 
$ $.>mm<DL-T s.sn<Dmm. Rxfztucm^s 

[0 0 0 6] 

stt^^^s-r 5 c h t «t t) , L-'j-y >xii l - 

[0007] ( 1 ) ©xy 7— tfffitt*^? 

^oL-75 7iffiSii*s-rs3y*s!fflKo 

(2) mzL-7z.ym\ L-y-y*x L-^>y = 
y®, L-xw^y, L-yvny-»\ l— ty> 
*^3!«ns (1) 03U*S!M«o 

(3) BulSxy^— fflgttoJtai*i«» Mie»BfflBSrt© 
x/7~ tf*3-KT*ae?o=iK-»*S»*ci: 

K«tst>©Ta6SME (1) ©=iy*iafflSo 

( 4 ) MIBx y =7 — tf * n - F t % it fr?tfx -> x y k 
7SSBSS*7-fe^ (3) ony*lsmi„ 



(3) 



(5) Buie (i) ~ (4) <D^?tifr<D^v zmmmz 
t?z>L-7^;mo)Wkm a 

(6) msZL-75.;WLt>\ L-US>X L-?;l/*5 

ym. L-^VD-r>/x i-tyy 

3&»ea«n5 (5) £D^& 

[0 0 0 8] 

[0 0 0 9] <l>*%f03'MI»I 10 
5„ L-7 5/H4:l,TW\ L-U5»\ L-^;l/*5 

^^tfsnso cnsot-eB, L-u^>atfL- 

^'J^^f'J^A ■ 7-feh^;l/*5*A 
nU^/^f'^A • #;W- x 

(^Hf/^f'J'JA • 7^h75*-^y^A) ATCC13869 
(DU^f'J^A-'JU^A) ATCC15990 
C/HfA^X'J^A • ATCC14067 

7Hf^f'J'>A-'l'yv>Jt7^;VA 
TVldWxy^A • n-t£«7A 

ynf/^f'^A-f^y^y^ 

5^P/^f'J7A • 7^77-f7A 
nU^f'J^A-^-^^/m 

[0012] dn&*A¥-rsKii, ®m£7*v-t>y 

• Z^Cf- fi)\>=f-^^ • nWsa y (American Type 
Culture Collection, ftpjf 12301 Parklawn Drive, Roc 
kville, Maryland 20852, United States of America) 
<fc Cfctf-pSSo tttt>?>. 

tz&mmmt7*vtiy ■ • 3i/ 

*5/ay<£>**n?{i:i3tt£ftT^5 0 AJ12340 
(Sffi#^3O5-8566 0*H^«»O< Ji rU^-TS 1 # 

3m c7^x h^fttio'^tf K?nti^„ 
[0013] *fc, ±immmict>, cneofto 
sif^^nfc l— y s»xa l-^^ 5 >»^<d l - 

S- (2-7^/if;W ->Xf^> (WTs TAE 50 
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75/ H@W©4#fig^x / 7- 



[0010] #iSB - ev'5 3y*s3ffliS£L"ni, 

5>-X • 7-a7^ • *7* • f^-5^f-f7- 
t'J^D^- (Bergey's Manual of Determinative Bac 
teriology) ffS8|{£599M (1974) ££8SnTVS— » 

JstiMSsnTv^c^sa^y^/tf -ry^AjifflSii: 

LT^-a-?nfc|ffl®^-&^ (Int. J. Syst. Bacterio 
1., 41, 255 (1981)) , Sfcny^/^-^U^AJltlN 
#tjfilS^7*Hf/^7y , 7ABMe&tf5^a^7U 
^ASfflSf^tTo L-'JS?yXI4L-^$yiO 

en*. awTfc^-r t> ©^tf e nso 
[001 1] 



ATCC 13870 
ATCC15806 
ATCC 15991 
ATCC 13032 
ATCC 14020 



ATCC 17965 
ATCC14066 
ATCC 14068 
ATCC 13825 
ATCC19240 
ATCC15354 

AJ12340(FERM BP-1539) 

cj mmtz) wa&&Mm*.& -fuvwrv 

<7A • ^7 1-7 7-^ >£AAJ11082 (NRRL B-1147 
0) , #^BS56-1914^ ^HS56-1915^ #&Bg57-14 
157^ «f&W57-14158*§, #^8857-30474^, #&8B5 
8-10075^, 1f^Bg59-4993^ 1f^HS6 1-35840^, ft£ 
0962-24074^ #£8862-36673^ #£¥5-11958^ 
#^¥7-1 12437^ #£¥7-112438^#jSO , ^©fiScS 



icL-xttvym^^smzimtirz&gm m 

£8848-28078^, #&BB56-6499^) , AECKBtt*^ 

x L — fe y l-7;^-> n L-77-x l- 

U 7 5 7 K*S*-T 5 (*ffl# 1^3708 

395^Rtf £3825472^) , DL-a-75/-£-*7 
a^7£A, a-757— 7«7y;l^££A, 7X^5 
^ym-7i-u^\ x;l/77l, N-7^d 

^;i/D>r j/ycitt*st L-y 
ifDlMKKlii (t**;1/#*s/9-- If) SfcttW 



(4) 

5 

fmmmmm<Dmmm? l - y w&amm mm 

Hg50-53588*f, #Sfl8850-31093^ #HBg52-102498 
$3. #P?flBg53-9394^ #BflBg53-86089#, #M8g55-97 
83^, #HflB§55-9759^1\ #^8356-32995^, #HBg56- 
39778*1, #^8953-43591-^, #^Bg53-1833*§) , -TV 

(#HflHg55-9784*§, #^©56-8692^) , 7Wne;b 

if ym%rcim°cu±<Dumictt Lrm^^-r l - 

Vi/y±m^m$k (#§flH§55-9783^, #MBg53-86090 
*§-) , x^-ixy^un— ;WtiBtt*^U L-'J^ 10 
^"T £ 7 r U * AM£ fett n u r U "7 

1>M<D*eM&M Ofcffl#fF!g4411997^) „ 

[0014] sfc, L-xux-y^mmz^tz^v 

*mmmtLTli, nU^f'J^ • 7-t?r-7^K 
7oA AJ12318 (FERM BP-1172)OfcB#fr3i5, 188,94 

mt>\ L-jvu^isytkmrnzfi-rz^v 

ZMfflMt LXto.Jl'VLWrV • 77AA AJ121 
49 (FERM BP-759)(*S#fF^4,656,135^#S8) 

[0 0 15] <2>I/7- tf}gtt<Oii*i 20 

l - 9 A,* 5 ymmi&k^-t* 3 >; ^SfflMt«A L 
[0 0 16] x/ 7 -lfI£?lt n y *S«BE<Ditfi5 30 

nfeffiffl-rs c «„ x$/x y 

Tl^ (Klein, H. et al., DNA Seq. 6, 315-355 (199 
6*£), Genbank/EMBL/DDBJ accetion No. X82400) CD 

is^mm^m^ 1 rzs 2 ic^-r v— *jh,*t» 

x^xy t7 • n«fi#DNA^»ii:t5PCRa 
(PCR : polymerase chain reaction; White, T.J. e 
t allTrends Genet. 5,185(1989)#S1) Kiot, eno 40 

[0 0 17] l&fe&DNAti, DNA^ftT-feSSee 
0»J*Jf, HMOToffi (H. Saito and K. Mi 

ura Biochem. Biophys. Acta, 72, 619 (1963), 

%%ssm. b*4*i*sb, 9 7~9sh, mm 

1 9 9 2¥#M) 3FK«fcDS!»-rSCi:tf-e£S 0 
[0 0 18] PCRffla*]«?nfci/7-^3 
- K-rsit&?tt, x~>i y H7 • n y fttf/Xtta U 50 
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7 • nyfflga{t3»ALT*3< fto«fp^L j f» , r<a 

3 Q xS/x'J t7 ■ 3y»^{ci3^Tg#£gRTffi& 

UC19, pUC18, pBR322, pHSG299, pHSG399, pHSG398, RS 
F1010H/bW5n-5 o 

[0019] ny*s«moffliartc*v^Te»ai!iRr 

#g^:^^^-i:LTt±, pAM330 (#P>f Bg58-67699^fg 
#10 , P HM1519 (#MBS58-77895*§&$8#Hg) 

T*y7X= H%S»a»Rl*fe:-rsfil7j*j#oDN A»r 
Fc*m*)tiiU BuIBx^xy t7 • 3>j^^3r-n: 
fc, xs/i y t7 • n yRtfn y *SBBS©M 

PAJ655 Xj'i'Jt7oyAJU882(FEBM BP-136) 

3!»A* ffllk- r WSJASR8201 (ATCC39136) 
PAJ1844 IJ'itJt7«3yAI11883(FEIW BP-137) 

3'W >f 'M- >' W5JASBB202 (ATCC39136) 
PAI611 I5'iyt7-3yAI11884(FERII BP-138) 
PAJ3148 3yiA*JfyfA-?*Wi?ASR8203aTCC39137) 
PAJ440 A*fW-X*7*?yXAJ11901(FERM BP-140) 
pHC4 Ii'iyt7-3yAI12617(FERH BP-3532) 

[0 0 2 0] x/7- efca-KTSaePfcray*® 

aiatffliffi-rs^* ^-*j©guT»*ft* d n a^h 

3±34WH«*T?'<^*-*Wr*o MSB, T4 

d n a y e«©y tf^fflt^rff a <D35)^ar*fe 

So 

[0 0 2 1] ±BE©<fc3£H»Lfce#»*.DNA£:3 

^SfE^t^oTtT^tfiv^ mtf, xi/ x yt7 

• xi y K - 1 2Ko^T«^SnTV^S J:54x 
ifflBJfi*ffl<b*;l''>f AT'JaiiLT D N A cDaigft^ig 
•fT^a (Mandel.M.and Higa.A.J. Mol. Biol., 53,159 

(1970)) tf&t>, A^l/X • X^f-U^tO^Ttaft 

^nrv^^id^, mmmm^mm^^y^y h-t 

^HISILTDNA^SIA-rS^rffi ( Duncan, C.H.Jil 
son, G. A. and Young, F.E. , Gene, 1, 153 (1977)) tf& 
%o ZZMi. ^f;^-X7*f'JX, 

ffl^DNA^^t3j0iA&7 P Dh^7 1 hSfc 
ttA7xP^Xh©ttSltLTffi«^DN A^DNA 
SSHt#A"f?>^ffi ( Chang, S. and Choen,S.N. ,Mole 
c. Gen. Genet., 168, 111 (1979) ;Bibb, M.J. , Ward, J. 



(5) 



M . andHopwood , 0 . A . , Nature , 274, 398 (1978) JHinnen, 
A. , Hicks, J. B. and Fink,G.R. ,Proc. Natl. Acad. Sci. 
USA, 75 1929 (1978)) fejSfflT'tSo #f£fE©^SS0!l 

2 07 7 9 l^f8#M) T?&S 0 
[0 0 2 2] tf^n-F-f 3Stt<Dli*i&, x 

/ 7— tf*p- F-r§ae^±K^±o»feftD n a 

±fc£p£-#ffi2^3C<^Cj;oT£>JijjStT:-£3o P 
y*ffifflMtc«^3^£t«fettD N A±£X/ 7- 

^p-F^?>jtft?^ptf-?-#A-t3fc:i±, 10 

ft D N A±lC^P tf-#£-T3E?lJ£l§imc?lJffl LTtl 
IWIffi^fciDff^o !£feftDNA±fc£Ptf-#S-f 
&S2?iJi:LTfi, l/^7f-<7"DNA, K^H^^gP 
t#ft-T^^y^-x^ -y F • U fcf-h*W£t3 0 

&&w±, #b§¥2 - 10998 s^Am^m^ztir 

1^3 x/7- tf£p-Ff£ia{5?£F7:yX 
V' > £ J§«LT C n£fc&£-£T!£feteD N A ±tc£ 
Ptf-gAl^^fcWe&So l^-f ft<D7aj£fc<fco 
TtiSK«rt«i/7- tf*a-Ft-^jie?©3 

tf-ts?tf±^ir£^, i/7- tr'ffitt^ifiti^nSo 20 
[0023] x/^-^frStt^iifeti, ±E^ae?it 

/7— tf^p- F-r?.ae?«^P^-^-^©^iiis 

%> mmw- 1-21528 ommpm) „ fet 

1 ac7at- , t rp^Dt-J- t rc^n 
, tacynt-^-, 7^77-^OPi 

x/7- tf£p-Fir3S£?©?§^jbWt;£ 30 
[0 0 2 4] *f|B§^3'J^lffl®{±, x/7- 

m ^m^Mi^cDm t lt«, l -y ^y&tf l-xp 

Gk£nfc7X;Vl/h*7— tf at7*ax.y hSfiHXli 
MISK^n-F-r^ilG? (W094/25605 

mm^m^yyuy m , nu^^Affl®**©^* 40 

8!*X*x / tf ;Hf ymts ~> 7 — tf ® 
(#M^60-87788^fg) , p U *^;l/A|ffla**OB: 

FPi/tf py K*s»fr? 

(#^¥6-55149^^) ftfa^ntl/^„ 

[0025] tfc, L-?>i5<^ymcDmy£fc%m'5im 

(GDH, 4tH0BS6 1 -2 6 8 1 8 5^) , 7)\>*t^y 

i/yrZ-^ ^yi/^sy^yy*— tf, -YV^xyi 

ft FW7— tf (#1B§6 2-166890^, #M 
BS6 3-2 1 4 1 8 9§) , 7PX-y hitF7^- If 50 
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(#F?Pg6 2-2 9 4 0 8 6^) , ^1^7^ 
•tf, tf^vvf yMtDit^y?— tf (#r?flBS6 0-8 7 7 
8 8§, #P^H§6 2-55089 ^|) , ^Xtfx/-;!/ 
tf ; 1/ tf y & A ; V # * 7 - Hf ', * X * x / - ;l/ tf ) l tf y 
m*yy?-^ x/7- tf, *X*7"y-bPA£— tr, 
*X*7~y -tr 1; ygMp7~if, 7"'J t;l/7^ft F- 3 
- u >ift f p y 7— tf , f u x yiK v / 7 

— tf, 7;I/h-XtfX'Jy^7^F7— tf, *X*7;1/ 
? h*"f — tf (1f MBg 63-102692^) , 7)1=1 
— X'J y^7-tfftf$5„ 

[0 0 2 6] gW^-r5L-7 5/S«^fig 

SSSfr LT fl L - 7 ^ 7 ittW<D{t£*££j?Sc-r 

t>«fcV> 0 WAtf, L-U S^y©^ril«tt*»6»ttLT 

fcLTtt, *t-fe'J y-rtiFay-f— tf^feS (WO 95/ 
23864 W o L-y;l/* = y||<D^^ISK^ 

smlt l - y;i/^ 5 >mime><k&m*£j&rzE. 

oyt-B, 'fy*x>tij7- tf, yyi7W;Vh 
7^7x7- tf, tf, 

tf, 7-th?LS?^y^— tf, 4=»7-fe*-;H-5 
>X7x7— tf, ?Lif-r k Fay-f — tf, Wsyi 
fA/l/#+->7- tf, 1 - tf p y ySrt Fp^7- 

-tf, #*^5o 
[00 2 7] L-y;l/^5>it4Sffi*WrS 

p y *snn«K, »BSStt*j«©u *i-yimmmn 
© tf^^y^^-r 5^**tcr tf ^yimmmm 

5 (W096/06180^#M) » dtOidft^y^SiifflS^L 
Tt±, W096/06180^tIB«^ tlTt^7Hf^77y v 
A • 7^ h7r-^y^AAJ13029^W?>n§ o AJ130 
29tt&, 1994^9^ 2 0WJTI«S3BR4il|ri*xjijt 
SffiW^tC, gR#^FERM P-14501i:LT$K$n, 
1 9 9 5^8^1 Bt7^Xh^tao*<ffll^§K 
(c^g^n, gft#^FERM BP-5189*W3-£ftT^£ 0 

[0028] src, L-'j-y'yML-Wsyii 

tf4-g L >'*#w-r5Jg±ti^tTtf*^yffffl»JtiK'D 

##STT- L - y y'y&tf l - y;l/^ 5 ;/»«HBf£* 
*HirSCi:^-plr5 (W096/06l80^#Bi) = z.<r>&otz 
mfat LT(±, W096/06180^fcfE«^tlTV^7Hf A 
^ 7- >J "7 A • 7 * F 7 r - * > ^ AAJ 12993ftsb^lf ?» 
n§ 0 l^ft{± 1 9 9 4^6^3 0^W-Tfl3ifi3HSS4l» 
J&TMmM$tmz. §KS^FERM P-14348T*^|t5 
n, 1 9 9 5¥8i^ 1 Bfc7^XF**9t»^<BIS 
^Kt^WSn, §R#^FERM BP-5188*WSnTV^ 

So 
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[0029] <3>L-7^;m?)^m 
1/7- m&tfmmisti. fro, L-7^ym±Mm 

frtit*i2ft. fro l -i) ^y|g£jt^£;pnr § n u 
Mm*ttm%.i§i&-essm?ni£ , l - y ^frigi^g 

[0030] x/7- tf?£ttfriii|i£tu fro io 
l - y ^>&i>* l -7)1$ = ym^MmiMt^ y * 
sffls^^j*i?^«-r ntf , l - y >> l - 

st/ Hi l - u i/y±mm*^?z>^ u t l - 

txt^ W5-3 7 9 3^18) „ 
[003 1] *%0J!O^tl^ffl^T L - y ~>'>Xfi L 

^» mmm. mmjxyj&zs&mcfcuz 
mutant, ^vio-x, ??h-x, js^th- 

x. 77^h-x, i/a^n-x, iS^D7k5j 

[0032] ^mmtLTii, mkry^-^L^ mm. 

As KK7y^xi^A#0^7>-t-^A^ 7 ye 30 
X7> 03X+X, H^X*X, 

fr T't^o 

[0033] MSK^^L-ai, y>^*y^A, m 
mr?7*is^K. &J*y, -ryjSy^yjrymtf'PSm 

©S^tiHSfcfi^Sx^xil^^fcjSCjiM^W? 
-£5£i:frSI$U\, 
[0 0 3 4] ig*(±, ^il^m 5iM*^«^tJ: 40 

5»^^#tt-i 6-7 2mrmMt5<Dtf£<, g 

t£3£B 3 0 °C~ 4 5 "CiC, IgScp pHB5~9 

[0035] mmfrt><DL-7^;m<Dmmz, am 



RfBB 2 0 0 3 - 1 8 0 3 5 5 
10 

Sfcii^fnUtf^-^tiif «t v\ L - y v'yfttf L 

[0 0 3 6] 

[0 0 3 7] < 1 >l->i'J t.7 • nyjM109ttCDenoil 

frfC^ntVS (Klein, U. et al., DNA Seq. 6, 315- 
355 (199650, Genbank/EMBL/DDBJ accetion No.X8240 

o) o m^nr^mmm^m^rmim^m 

nyjM109ft®»fef*DNA^S(CLTP C RffifCj: 
*) if ;l/Vf yift Fny-^— HStfir?*«WiLfc. 
[0 0 3 8] ^jSLfcTvl"?-©^ BBWt 1 tt, 
Genbank/EMBL/DDBJ accetion No. X82400KfEii£ftT 
l^SenojtfrPOfggEJU© 1 Sgfr^ 2 4#@<Di£a 
teSSEaifcffiSU EW#^2tt* 2 0 8 9#gfr?> 

206 esaotsjSKSsEWJcffi^-rso 

[0 0 3 9] X->x'J £7 • nyjM109*t<D5ftfe^DN 

9 7-9 8M. Igatls 1 9 9 2 50 „ Sfc, 
PCRS^tt, PCR?i«lu^ (MSiJSSfr^ «it 
ffiJSSa, 1 98 9^) 18 5M£E**nT^S»PR 

[0 0 4 0] ±«LfcPCRS!ft*1»gKJ: 
SmlT-WtfLrc-f^XS. HpHC 4 fc, 7^^— >3 > 

+7h (saigas) *fflv^Tiei,ft», x->iijt 
7 • =iyjMio9©3>ifxyh-fert/ ^ffl 

l/^TJBHK*%fTV\ ^U7A7iX3-;l/3 0 /ig/ml 

**trL«Mft (^hhU^h>iog/L, /^h-T-x 

bX^Xh^h 5g/U NaCl 5g/L, »7^15g/L, pH7. 
2) JC**U -H6««», miiLfcafeOnDX-^ 

ft»>±w\ Ihdx-mu «ftesitt*#fc. ut# 

Lfc}g«^f*J:t)^X5K*amU 
enojte?*^bfe^7X = KpHC4pps*f 

[0 0 4 1] pHC4*fijfrSXi/aiJH7-3iJ 

y^-r^-b^yM-Aji26i7^^?n, 199 
mm$tm (®^#^305-8566 b ^mmmm-o < arms 

-TS 1#3^) tC^H#^F ERM P-122 15 
^LT^It^n. 1 9 9 l¥8£ 2 6Bt« ^^Xh 

%.mzm < siSE^scK^Bstu swc** ferm b 

P-3 5 3 2AW4**lTl>S 0 
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[0 0 4 zT&lc. ^n--y^nftDNAHfti!i , i 

£rStSg-f JM109SM*. pHC4eno£r 
ffilt-T^ J M 1 0 9tt©x/7— tr'Sft^Bucher, T., 
Meth. Enzymol. 1, 427-435(1955) tlEIEO^jStJ: 0 
S^Lfc p H C 4 e n o *«JW* J M 1 

0 9tt(i, pHC4eno^fijfL^JMl 09«O 

[00 4 3] <2>3iJ^||(?)L-W;>'l4 10 
jStt'x© p H C 4 e n o tD^Ai: L -401/* 5 
yU^^r'J^A • v>7 h7 7-.*y*2»AJ13029* 
fI^;Wii (#P*W2-207791^$g#£O Kit) ^7 
KpHC4eno-p^«E»L, 8&ti;fc«KlgSI**# 
; f#P.nfcJgR^ttAJ13029/pHC4eno^fflV^T L - 

5 /* g/ml <D 47 p ^ A 7 x x n— ;P£#t? C M 2 B 7 U- 
Mg*KTJS«LT#fcAJ13029/pHC4enoftfiDS{**, 5 

/xg/mlco^D^A7xxri -;l/*^trT£fflj®£W "T 5 
L-^l/^ylMigi&tjgaU 31.5^CTjgi:5 20 

a&nfc****, mvm&vigmcsxm&mu 37 

y Y n-)]/t LTn V ^^f'J ? AB&BBAJ 13029$ 

k , k t * ft t i/ > s n u 47 f - 'j ? i 
wmmnsm&f^xs. kphc 4**tt/^i/xst«t»j 

[0044] [ l - 40V* 5 TfBjStf 
(1 Ltf) *}g<BU KOH-epHS.OfcPSU 115tT?15 



^Hsa-rso 30 

X 150g 

KH2PO4 2g 

MgSO- • 7 Hz O 1.5g 

F e S Oa ' 7 Hz 0 15mg 

MnSO< • 4 H 2 O 15mg 

XaSBta^fm. 50ml 

tf^f-y 2mg 

V47^ymm 3mg 



[0 0 4 5] #*»7SK «KS*<DL-4W*5>« 

wmm*mitffcj:M±M'W*Ty tr-r^v-A s 40 

-2 1 0K £0PJ£Lfc o C©4:#«DjgS%SUc^b 
[0 0 4 6] 

ran 



#IW 2003-180355 
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AJ13029/pHC4 


2 0.9 


AJ13029/pHC4eno 


2 3.4 



[0047] <3>nu *mmm<o l - y s^^s*^ 

CDpHC4enoCDaSA<h L — U v^^Ejg 
^Hf/^^xU^A • 7^ h7r-^>'*AAJ11082^ 
*^^7l/Xj£ (#P*W2-207791^$S#!«0 fc<fct>77 
X = KpHC4eno-eJBSME» U # S> ftfc^«fe&$£?# 
tea ^StlfcJgKI0ftttMllO82/pHC4eno*fflV>T L - 
U ^>4M©fc£C>ig*£«T<D<fc 3 ttrofcc 5/ig/m 
lcD47D'7A7x-3-;l/^#tyCM2 B^U-h^tt 
tTig*LT#fcAJ11082/pHC4enott(7)g^ x 5/xg/ml 

Migmcmm u 31 .s^icxmak^mtmnsti^, s 

^Ajg*ffl®AJll082ttK:, KfcSStffSftTVSny*^ 
4/-T y 9ASffl®T*S»^S!Rl^a^X5 FpHC4%tt 

[0 0 4 8] ^Hf/^f'J^A • h77-^^ 
AAJ11082t± > 1979^6^ 18BC7^»J A;l/fa7;l/ • 
U-9— ^••9-- e7-AWt-ol/^3> (Agri 
cultural Research Service Culture Collection) IZ@ 
KHFKSft, §K#^NRRL B-11470AHt-^?nTt^o 

[0049] [l - y s?>**iSJiB 

^OTIBfig^ (1 L40 *J8)!*U K0HT*pH8.0£l@Si 
U 115^C-pl5^MLm J3'JKKI»8iMLfeK»* 
;V>"7.k£50gjtoa.&o 





100 


g 


(NHt ) 2 S 04 


55 


g 


K Hz P04 


1 


g 


MgSO- • 7H2O 


1 


g 




500 




?-7zy 


2000 


0g 



FeSO< • 7 H2 0 0.01 g 

MnSO. ■ 7HiO 0.01 g 

>75 K 5 mg 

ttWKaMMm (MM) 30 ml 

smfifrfVh so g 
[0050] mw&7». **«*<oL-y 

[00 5 1] 
[«2] 



(8) Ifgfl 2 0 0 3 - 1 8 0 3 5 5 

13 14 

CM 2 B TV- H*g*fCT«*LTf|fcAJ12993/pHC4en 
otfc£>Mffc£\ S/tg/ml^t^A^x^ri— rl>%<g&M 
f 3 L — U vV^SigititCgffl LT31 . 5lCfCTig« Lfc„ 
#*£ffi&&LTfr5 1 2^Kfttig*?S)S^3 4°Ctc-> 

3>hn-;VJ:LT3 1 J^f , J'J A JS^fflSAJ 1 2993 

Lfc®tt*±SE HSHc LTJg« Lfc 0 
[00 5 3] Jg*»7*, «*$#<9 L - U *JvJSlTS L 

75>71f-AS-2 1 0 J: Lfc„ cl<D£:^<D*S 

[0 0 5 4] 
[S3] 



AJ12993/pHC4 10.2 19.1 

AJ12993/pHC4eno 12.4 2 1.5 



[00 5 5] SKiftSCttfTtS. 

[^oas] *ISHlc it), n <j *3u*fflB£> L - y s? [00 5 6] 
>3?.(i L - 5 y»§<D l - 7 5 / tt®4£t&&qi3K DE8IS3 

Sequence Listing 

[00 5 7] 

<110> «<D**fcS^a(AjinoBoto Co., Inc.) 
<120> L-7S/ifc©«i£jS 
<130> P-6640 
<141> 1999-07-02 
<160> 2 

<170> Patentln Ver. 2.0 

[0 0 5 8] 

<210> 1 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

amplifying Esherichia coli eno gene 
<400> 1 

aactagtgac ttgaggaaaa ccta 24 

[00 5 9] 

<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



AJ11082/pHC4 2 9. 5 

AJ11082/pHC4eno 3 2. 4 



[0 0 5 2] <4>=iVZmfflm<DL-Vi/yfctfL- 
ffr* 5 y»^ltt^©pHC4eno<0»Ai: L - U ^>S. 
tf L - 5 y^lal^S 10 
^Hf^^f'J^i • h^r — ^^AAJ 12993* 
milPF2-20779H»4i««fB fc«fc*>T7 
X 5 FpHC4enoTJBK(E» U f§£> nfc®«3i&tt*f# 
fc 0 ^&n^}gfMg»ttAJ12993/pHC4eno*fflV^T L - 

^olcHitc 5/ig/ml0^n-7A7x— n— * 



(9) 



15 



#M2 003-180355 
16 



<220> 

<223> Description of Artificial Sequence: primer for 

amplifying Esherichia coli eno gene 
<400> 2 

ttccaagtgc aaattgccgt atta 



24 















(51) Int. CI.' 


r 




F I 




T-73-K (##) 


C 1 2 P 


13/08 




C 1 2 P 


13/14 


A 




13/14 






13/06 




//(C 1 2 P 


13/06 




C 1 2 R 


1:15 




C 1 2 R 


1:15) 




C 1 2 P 


13/08 




(C 1 2 P 


13/08 






13/14 




C 1 2 R 


i:i5) 




C 1 2N 


15/00 


Z N A A 


(C 1 2 P 


13/14 










C 1 2 R 


1:15) 
















F*-A(f 


4B024 


AA03 AA05 BA07 BA71 BA72 




««/iijiiun**;iWK»*nr i - 1 *£>st 






BA74 CA03 CA20 DA06 DA10 












EA04 GA11 GA14 GA19 










4B064 


AE19 AE25 CA02 CA19 CC01 



CC24 CD01 CD09 CD22 CD30 
DA10 

4B065 AA22X AA24X AA26X AA26Y 
AB01 AC14 AC15 AC16 BA02 
BA03 BA25 BB03 BB15 BB20 
BB27 BC01 BC02 BC03 BC26 
CA17 CA27 CA41 CA43 



